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DESIGN OF VOICE INTERCONNECTION FACILITIES

The radic portion of bthls mierowave system has been designed
to permit & high degree of flexibility in the manney of use of the system,
It is desirable that the design of volce interconnection facilities pre-
serve this flexibility end insure insofar as possible that the systen
initlally instaliled will provide adequately for future improvements and
mogifications,
With the above objective in mind consideration has been glven
to the problem of designing e system of volee interconnection facilities
which will satisfy initlal reguivements and at the same time lend 1tselrl
to the addition of supplemental improvements to meet possible future
- requirements,
The Initial design of voice intercommection circuits has been
based upon the assumption that radle circuits will be terminated either
in 2 telephone instrument or in o switcehboard, and that initielly no ree
quirement will exlst for night conmection of padio circuits through an
unattended board. It is sssumed fuprther that when needed ringing will be
originated either at a switchboard or at o magneto twe of phone, The
magneto phone would be required only in those cases in which a radic cire
eut directly comnects two phones without going through a switchboard,
in which case it will be necessary for each phone to originate ringing in
order to c¢all the other phone,
An earlier memorandum entitled "Plans for Interconnection of
' Hicrowave System”, dated April ‘16, 1953, describes an interconnection
circult proposed i"e}r use to obiein supervision of radilo to padlo cipenit 7 7“*
_— ;;fnﬁ;ﬂnuw of RE:YZSA;?t
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switehboard connections, - The plan 18 to use this eircuit in & manner to
be ﬁeﬁerﬁﬁéﬁ An‘m@re &stail in the Pollowing paragraphs. Briefly this
syﬁtem af 1ntercennectian invalves aperatiﬁﬁ with the radilo vaiee
ehannala that 15 sub-carrier chﬁnﬂ&l&, nﬁrmaliy off the air when 8
cirauiﬁ is nct in use and on Whéﬂ a circult is in-use. The effect of
this meﬁhad of 0paratian 19 to germi% eaéh‘ra&i@ cireuit to be 1nter~
oapnectaﬁ_gith:a m&re‘iina in such 8 way that the radlo circult appears
éu tﬁé‘wira“Zine exactly a5 a teieph@ne instrgmentjwuuid were it to be
cannected in plaee af the radio cirau&%.‘ The presence or absence of & -
receive& radiu sign&l ona ?@&c@ chammel is used to close op open &
awitchiin the y&re iingud,a.ﬂlgqp cirpais in the sage monner that o hooke
sw1t¢hJﬁ§es vhen o telephone instrument is used, By heving the inter-
ésﬂﬁeetmcn,ﬁa arranged, it 1s possible to obtain suﬁéffzaion.@n radie to
radio cireult comnections in the same way that supervision iz normelly -
ébﬁa;ﬁed whan anzextensian is used.

| The circult required to aceomplish the type of interconnection
desariﬁeﬁ abave 4s shown in Flg. 1 attached. It inyolves the use of a
<rapeat eeal, a.ralag for tumniag on and off subaeaarier-transmitter B4
valtage and & relay operated from the reaeiver squelch cipcuit for operate
ing & sw&teb in the 4. Co loop eircuit. ,Forvsimgliczty, these relays will
be:referreﬁ to hsreartew aa_tha‘ﬁé‘wsiay;and the supervisory ralay,

In planning the installation of the interconnection faciliities

of Pig. 1, considerntion has been glven to the effect which the choice of

components will havﬁ‘ﬁgﬁﬁ the esse with which improvements may be added

in the future, If improvements are visualized for the future consideration
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should be‘givenQﬁa then in ﬁhe choice of components for the initial
interconnection facilities and in bhe layout of components so thet the
original installation will be compatible with future modifications. The

principal effect of improvéments considered is to indicate & need for a

B+ tontrol relay which has tWo sets of contacts and 1s, or can be made

to be, of ‘the slow relesse tybe rather than a relay having normal sction
and’ one SQtfbr contacts, Care should also be piven initislly in the
layout @riéiréuiﬁs éﬁ'that spaee-anﬂ-géw%r‘ﬁr@viaién‘ia'réaazly:avaizable
when supplemental circuits are added.

Y ihe nature of possible future improvements which have been
congidered will be described below, With them it would be possibie to
(1) use the presence of o sub~carrier to provide sutomatic ringing of
phones when desived, ‘without the need for transmission of a ringing signal
over the radioc system, (2) establish night patch connectlons when desired
and (3) to tronsmit dial tones through the syptem. These modifications
will be,ﬂiacuasﬁd in more detall in separate sectlons which follow. It
is emphasized that the circults described heve not been tested and should
be before planning for thelr setual installation goes forward, The pure
posé for discussing them &t this time is to insure insofar as possible
that the initial intercomnection installation does not rule out or make

difficult the nddition of such clrenits as futuve improvements should

that become desirable,

Automatic vinging as contemplated would provide that vhere pings

ing is required it may be obtsined at the recelving end of the eppropriate

SECGRET
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circuit upon reception of the radio sub-carrier signal. All calls ine
cluding those requiring ringing would be made in exactly the same way -
that 1s, by making a switchboard ébnnection or removing & handset from
the hook to turn on the appropriste sub-carrier transmitter., In those
cases where 2 ringing signal 18 required the actual ringing signal would
be originated at the receiving eénd of the circuit through the use of a
specis) ringing 'circuit for that purpose.

. Figure 2 shows the circuit proposed for obtaining ringing to-
gether with e description of this clrcuit. It is designed to provide that
‘a ringing signal shall be sent over the called party!s wire 1ineé from the
radio votce terminal unit upon the veception of & sub~carrier radio signal.
This ringing signal would continue to be sent until the called phone is
answered., A provision is 81s0 included to prevent ringing bsck of the
called phone if the calling party hangs up before the called party.

The principel purpose of the automatic ringing‘reéture would be

to permit 2 standard procedure for calling on &1l circults - that is a
procedure which would turn on & voice chennel transmitter."ﬂhis method
of ringing would have, in addition, the advantage that no requirement
would exist for & phone initiating a call to another phone to be equipped
with & facility for generating a ringing signal. As will be described in
the following section night patching of circuits will be facilitated since
no requirement will exist for ringing through or around circuits patched
at & switchboard for unattended opératlon. Ringing through & switchboard
on a radio to radio connection is normally not feasible with the boards

planned for use in this systenm.

SECRET
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_ The switchboards planned for use in this system have no normal
provision for night patching trunk to trunk circults or extension to
extension circults. Since the radio circults in this system will appear
as extensions on the board this means that no provisicn exists for patehs
ing radio eircuits through the switchboards st night. The modifications
required to the switchboards to do this would be ¢complex,

The most direct method of patehing circuits in this system will
be at the radio patch boards since both the audio and control circults
will be wired to these facilities as part of the radio installation., This
method of patching clrcuits at night should be employed whenever feasible.

N However, inasmuch as operational requirements moy exist in certain cases
for night patching of the circults at or ¢lose to a switchboard, considera-
tion has been given to this problent and the rollouing conclusions reached,

The most stralghtforward way for patching at or close to a-
switchboard would be £o extend both audlo wires and control wires from
the radio patech board to & second radio patch board located near the
switchbosrd., Otherwise, & problem arises with respect to night patehing
of the radio circuits at switchboards because there is no provision in
the switehboards for passing signaling information from one extension cir-
cult to another. A telking circuit connection may be made at night in the
nornal daytime menner and left connected as & night circuit, However, in
order to make this circuit useful it is also nécessary to provide for

;o transmitting signaling information for ringing and supervisory purposes.

In the daytime when a board 1is menned the operator mamually

SL_ Vf:} MT
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controls ringing.: Supepvisory 3.1@1{:5 on the bmra supply iﬂfamaﬁian to
the opexvatcr whﬁ_fnh pe’mit manﬁa& su;aerviman @i‘ %he cimuit., i‘he zmeblem
at nigh%. :;.s ﬁm t?ahsi'e’? the infé«mmen

,gieh is haﬁﬁle@ by %he aparatar

:m ﬁhﬁ aay’tme fmm maa mmuit: to anebh@zv. Ei: mw hema cmwlu@aﬁ %ha*c
thg- best way % hanﬁ:ie» thm W::»Mem wuz& x;»e ta use 8 supgalm&maz pa%h
‘facﬁii;y mﬁfm wmzw e&thvar eonneat anli 7 %ha cmﬁmi i’meta@m artzmn«:% the |
;boafaa 2s ghoun {m Figave 3 "m %ﬁe caw oi’ mﬁ;o fm ra&i@ 'pa%’:ehing oy

am‘a@ct beth mﬂm anﬁ emtml mnecaeﬁs inéepemenmy af th:e swﬁtmbaam

Mr nlzg"ai: patching ag shown in Figure 4 for r‘aﬁm ammt to mdio cﬁ:;*-

cult patehlng. It is to be hobed thet with the xzirauit 02? Fignm if- it
,mcewam to provide o ba%’f:emr 2upply :i‘ar ’bhe Mgm; mtch fa@imw mexseas
: :‘i,n %m eaése of Plgure § the wimhbﬂarﬁ ‘isézm:ery ;“m used.

Fig&m 3 and Pigure 4 éeal speeifﬁﬂally wi‘“h m&io «m rm&a c‘:l:c«-

euit '@ﬁtehing &t night. ﬂw gr@‘blwn Wﬂ:&ﬁ r@ap@@t #;a z*aam éércuit to ex-

tensmn ph@ne mmhing 33 sﬁmilar w:eep% %.mt in t?sfiu 13%%@3:* »@a&e ﬁh@re

: :m an additional reguirement for p provmmg a rmg:mg aignal w sigml the

ex%ans;%\,pn phone. ”hiﬁ aigmi ean be abta&ned by use of the aaimm&tm rmga
ing airaﬁﬁ% &e%-eribeé ear:tief in this memrandam. In auch & ease it would
be necessary to modify the proper m&is ﬁgltereamec‘cian 'cz.reaiﬁ &30 pmviﬁe
this, .i'u:;etim;. Since ’@he ringing fumtiem :?.s not reqmmﬁ far wpémﬁmn
ﬁl%friif@ & a_fwitéh%mar& but would bve mcmimﬁ for a mgn% zm%eh %;hrough -3

sﬂ%bﬁbﬁm‘% ta- an mﬁ&mﬁ;w rshaae, 1 qa&at&m apises 48 im ﬁm eri‘ew the

»ringﬁ.ag @igmi would bave upon sw%chb@arfﬁ @imuiiz&s ii‘ ﬁhé ringmg is na*o

ﬁis@annee-‘ﬂﬁﬁ for deybime uze op if & swiltchboard is used as a,. part @ﬁ a_

nighttine patch (é.g. Figure 3). This :z;r*&ha-ém hay not yet is@gn_rulm rhe
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solved and should be investigated further. Jif‘ringing éurrentlwnula'ih
any wey dansge or deteriorate components in the switchboard on alternas
tive method of operation'nillvhaVﬁ to be'faﬁnd or else 8 provision e
cluded for disconnecting the ringing circult when the swltchboard is in
use. Orie alternetive would be to provide that at night line cufrent in
the radio d.c. leop clreult will cause ringing current tolﬁa”suébiieﬁ to
the extension eirouit frem a sub-esnle ringer until and uﬂless thﬂre 1s
line curreat in the ertenaioa phone cireuia. This cireuit wauld need a
proviaion to prevent undesired riﬂg»baak and’ could employ the same p?iﬁﬁ
ciple described for use in the gaﬁe of the aubomatic ringing circuit.

A third type of cireuit for which a night patch raquiremeﬁt

nay concelvably arise i5 for connection of e radie circuit with @ circult

to & ecentral exchange, This case differs fram the radio to éxtenaioﬁ
,phdne pateh in that thepre would be a néed for signaling over the radio
cireuit from the central exchénge trunk by a ringlng signal, A oircuit
for hamdling this is shown in Fi gure 5. This §ame cireult may also be

. used to connect & radio cireuit directly to & Bell system line in place

of a telephone instrument if it iz desired to provide for calling into
and talking over the radic system from s Bell system phone, @a‘permié
dialing into the Bell system from the radic system would require ruither
nedification as will be described in the following section on émling
facilities. |

Diel Provisions:

The radic facilities in this system are technicelly capable of

handling dial pulses, In fact some types of voice terminal eguipment

SECRET
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supplied provide specifically for handling of dialing. The 25X1

equipment 4in this system while not specifically provided for ﬁialinézis
a&apéable to the transmission of dial'puisés with reiaﬁively‘minarfmodip
fications to the radic terminal equipment and the agdition of‘relativaiy
simple supplemental facilities to the interconnection facilitles. The
ciréuits_foy this'arelshown in Figure 6,

v.,fBriéfly; the provision for tronsmission of.diai.puléeé invoives
the addition of a dial relay in series with a slow release B+ relay shown
ih Figure 1. ,This relay would be wired to activate the‘transﬁit ring ”
relay iIn the radio voice terminal unit'whenvin the open pﬁsitioh. By
having this relay opened momentarily by & diel in the B+ controil elrcutt
pulses will be trensmitted over the redio circuit., The B+ reley will not
be opened by the dlal pulses provided it 1s a slow release relay as indi-
coted In Figure 1. AL the receiving end a second 4ial relay 1s nceded to
oper and close the supervisory relay upon reception of dlal pulses by the
recelver ving relay. This relay is élso located in the radlo voice ter-
minal unit,

It should be noted that a cirecult connected in the above manney
to receive dial information cannot receive a ringing signal since the same
relay, namely the receliver ring reley, is required to be used in &
different maymer for cach of these functions. It nust be determired,
therefore, whether Giel informution or ringing is to be received at a
particular receiver volce terminal unit., Fhis decision 4s necessary only
with respect to the receiving location and .should not be a difficult des

cision to moke with respect to guch cireuit since both funetions should
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not be requived at the same wecelving locatlon,

Conclusion:

-1t should be clear from the gbove discussion that the microe

wave system lendo itself to considerable flexibility in the mamner of

use of this communication system. It seems logicsl thab the initial -
iﬁtérconﬁeatinn-faciliﬁies should be planned to permit expansion and
improvement gnd that this is feasible as deseribed above, It is 1mpo§a
tant that the components used for the circult of Figure 1 be of the proper

tyﬁe. In particuler, the proper type of B+ relay must be used., This

 should be a slow release relay having two sets of contacts - one needed

to pravi&e adequate supervision, the ofher needed to provide for the auto

matic ringing circuit when required, zt'ia-aisa important that agaaé ,

provision be made in the initial layout to permif sdditlonsl components

ag requiréﬂ.

It should be re-emphasized that the circults deseribed in this
memorendum gre new and with the exception of the cireuit of Figure 1 have
not béen tested In practical operating circuits. It is nighly desirsble
that 2 test program be conducted to lnsure the workability of these cire
cuits prior to full scale installation, It_is felt that the value fo he
Gerlved from & program of development and test prior to full scale in-
stallation will outweigh any\delayé incurred.

Respectfully submitbted,

25X1

Pecember 1953
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